National Aeronautics and
Space Administration

FREL?M!NARY“NOVEMEER, 1982
FACILITIES ENGINEERING DIVISION




National Aeronautics and
Space Administration

Lewis Research Center
Cleveland, Ohio
44135

Reply 1o Atnot. 8600 October 19, 1982

Dr. Jack L. Kerrebrock

Associate Administrator for Office of
Aeronautics and Space Techholdgy

National Aeronautics and Space
Administration

Washington, DC 20546

Dear Jack:

Transmitted herewith are five copies of the preliminary submission
of the FY 1985 Major and Minor Projects for the Construction of

Facilities Program. One copy is also being transmitted directly
to Billie J. McGarvey.

There are included six projects that exceed the present budget
limits established for minor projects. If these CoF limits are not
raised, the projects will be rescoped to fit the current budget
limits. These projects are identified on the 1514 Summary Sheet

by asterisks.

Sincerely,

ohn ine
Deputy Director

Enclosures
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Facility Project Cost

e Estimate
INSTALLATION/PROGRAM OFFICE DATE
LeRC/0OAST/0SSA Nov. 1, 1982
PROJECT TITLE SUBMISSION/REVISION
' K
Construction of Antenna Technology Laboratory PROJECT CODE
85LCAA
BASIS OF COST ESTIMATE PROJECT NO.
Preliminary Engineering Report (7-80), updated (7-82)
i. SUMMARY OF COST ESTIMATE
DESCRIPTION A“‘:f‘""' ’E“gF"T
1. ENGINEERING ESTIMATE $4 ,450 ’000
2. COST ADJUSTMENT (Enter percentage of item 1a to right in col. 2b) 1,527 ’000 349
4. CONTINGENCIES {Enter percentage of item 3 to right in col. 4b) 598,000 10%
5. SUPERVISION, INSPECTION AND ENGINEERING SERVICES (Enter percentage of items
3a and 4a to right in col. 5b) 525,000 8%
6. OTHER BURDEN COSTS

8. IDENTIFICATION OF COST ADJUSTMENT (/tem 2, above) AND OTHER BURDEN COSTS (/tem 6, sbove)

Escalation @ 9%/year to midpoint of construction (7-82 to 11-85) (1.09)3'4 = 1.34

Il. PLANNING AND DESIGN

STATUS
DESCRIPTION NEEDED IN-WORK COMPLETE IN-HOUSE/ cosT
[ B b. c. d. ..
Facility & Antenna Siting X A-E 3 38,000%
1. PRELIMINARY ENGINEERING REPORT X A-E 55,000*%
2. SPECIAL STUDIES Specify) Optimize HSSS & Detgrmine
Thermal Stability of HSSS (Horiz.Scan Su?.Svs) X A-E 50,000
3. FINAL DESIGN X A-E 426..000
4. SUPERVISION AND ADMINISTRATION OF
DESIGN SERVICES
5. TOTAL PLANNING AND DESIGN COST ’ $569 000
HI. RELATED COST DATA (Not included in this Approved Facility
Cost Estimete but required to make the facility initislty operable}
1. RELATED COSTS INVOLVED 2. PER (Amount) 3. DESIGN {Amount)
) a. YES (Identify in items 2 through 10) O b. NONE $55,000* $426,000
ITEM AMOUNT ITEM AMOUNT
4. TO BE PURCHASED Scanner $2 ’500 ,000 8. ACTIVATION
OTHER
LR | 5 TRANsFER TO ExcEss 9. OTHER REAL ESTATE
6. EXISTING $2.,200,000 10- O.TH.ER (Specity) ]
28>0 Facility & Antenna Siting $38,000*
7. FUTURE FUNDING Studies - HSSS 50,000
NASA FORM 1510 MAY 80 PREVIOUS EDITIONS ARE OBSOLETE. *Previous ly Tunded
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INSTALLATION/PROGRAM OFFICE PROJECT CODE DATE

LeRC/0AST/0SSA 85LCAA Nov. 1, 1982
1IV. FACILITY PROJECT COST ESTIMATE
UNIT OF _ UNIT COST TOTAL COST
QUANTITY
DESCRIPTION MEASURE ENGNG BUDGET ENGNG BUDGET

(1) (2) 3) (4) (6) (6)

1. INTEREST IN REAL ESTATE

2. SITE DE- 1. Civil LS 1 64,600 64,600 103,000
VELOPMENT
& UTILITIES )
OoUTSIDES | 2. Mechanical LS 1 27,600 27,600 44,000
FOOT LINE
{Summary)
3. Electrical LS 1 173,700 173,700 277,000

265,900 424,000

Building/Structure
1. Arch/Struct LS 1 2;296,70( 2,296,700} 3,665,000
2. Mechanical LS 1 296,500 296,500 473,000
3. Electrical LS 1 618,000 618,000 986,000

3,211,200 5,124,000

3. BUILDING/STRUCTURE WITHIN 5 FOOT LINE (Summary)

Special Equipment

4. OTHER 1. Cranes LS 1 384,900 384,900 614,000

COLLATERAL
EQUIPMENT
NoT INncLuDeo| 2, HVAC Test Cells LS 1 257,600 257,600 411,000
IN 3, ABOVE
{Summary)

3. CO0, System LS 1 330,400 330,400 527,000

972,900} 1,552,000

5. SPECIAL
FEATURES
{Summary)

6. SOURCE OF COST DATA T e
Preliminary Engineering Report (7-82) 7 OTALS ’ $4,450,000($7,100,000
V. RELATED ITEMS/ACTIONS (Explain as appropriate. Use extra sheets, as necessary, for this block and above)

NASA FORM 1510 MAY 80 PREVIOUS EDITIONS ARE OBSOLETE.

PAGE 2 OF 2 PAGES GPO 870 2384

26




{yoequseTJ ‘SOTISTJIS30BJIBYD UOTITUFT-OINE SPNTOUT asoy] *389J9qUT JO STONJ Tet3usjod Jo setjuedouad ssoyl
FurpJefed saouFFeop J038NQUWOD SYJ 03 STQETTEAR 8Q uoT4eWIOJUT STqQRITSJ 3By} sadafnbau goutdue asayq J0OJ SJ4038NQWOD
Jo uBysep Te01B0T ¥yl °TI0 u8iouaoy Jo sjuoduy uodn souspuadap °gen sonpadg 03 peainbed eJge say3TTTqRdED
259Y3 Y3TM soufdug °*TBOO puB TJO 2TBUS WOJJ PBATJSD g1ong Mou Butuang Jo K37TTqeded aul aptaoud pue SUOISSTWI
quegnyTod paonpada ‘uofidunsuod Tangy 01J109ds Jo jusmeAouduT JOJ §J03ENQWOD auT8us sufquny paoueape Jo juamdoTaAdp
pue yoJueasad J0J saTaTTTqeded Auessadsu ayl aptacad TTTM (OU®T) J83UdD YOJEIEdY STMIT 3B (2 pue | saundTg 989)
fuTqse] J038NQUO) OFT0AD pue aqn] sweTd Jo0J (6-G€ *BpTd) Au03eI0QqET] YOJIBEEAY uoT4sNQEO) ay3 JO SUOFIBOTJTIPOW 3U]L

THIOOT ANV AS0JUNT XEVARDS
d.qqqg ddd.-lqmﬂ ddqdﬂd aoo.o.-o-o-oooo.ooooo.o-..-.oooooo.ooooqoooooo-oooo-.ﬁmﬁo.ﬁ
g g praysmgn o.-o-o.-oooo-oo.ooo.oooo-oAmMV wc.ﬂ@.ﬂ.ﬂﬂm ﬁﬂ@ﬁﬁﬂ@xrﬂ..ﬂ HOPHQND
OOO—mNPﬁ - ——— OOO-MNPﬁ .o-oooooooo'-oococooo.ooo.o.coooo-oooomc‘ﬂvca .moo Oﬂhﬂowam

Te30Y Lo () ke ) 4P 1-1i Loy uFIEsq puY
Suguuerd

1q08foad STY3 03 pejered sT Bujpuny sugesal Jojud JuiMOTTOF BUL :BNTANNT SHVEX J0I9d ANV hgol XJ
K8oTouyos] eoedg pue SOTINEBUOJAY JO 301JJ0 SITII0 STIIAVAOAVAN INVZINDOD
oTyo ‘Aqunoy eSoyein) ‘puetsAsTd  TJETOEL J0 NOIIVOOT

BOOTO0S TS CHIVWILSY 400 Gg6L Xd

‘NOILVTIVISNI

$91LIL 103rodd

SHILYWILSE G861 YVIX TVOSId

SAILITIOVA 40 NOILONYISNOD

2DP

27



ayl (p ‘owTt3 3893 JUTUSJJIOUS J9yluangy snyj ‘saqea BuTTOLO pue juUaTsuUBRJ} OT3STTead FurgiTmaed ‘sjuswsTd TOJUOD
MmoTJ Butpuodsad Jgoise] ‘usirems 3Twuad OSTE §93BJd MOTJ JOMOT 9yl (O °*3JuTysaj UT 3800 pue ABasus Jupaes ‘sMmoTJ
JTE pue TenJ JoMmol sjtuwuasd 92T JITTeWS 8yl (q °uUOTIeOTJIqe] S89T yonuw pue sqJed Jamaj satnbeaua Aeyjz oours
¢5403SNQUWOD PozZIS-TINJ ©q PTNOM UBY]} 91BOTJQEJ 03 aAaTsuadxe ssoT ade sTaued 3s93 [TeWS ¥YJL (® :£Tsweu ‘anJgooe
sefequeape Aueu ‘sToued Trews Aordwe [TIM J03sNQuWOO OTTOAD 8Y3 SOUTS °pauTelqo 8qQ UBd BIED STqENTEA Ydnu
‘SBUTPEOT pUB SUOTANQTJIISTP sJgnjeuqadws] J03snqmod Tenjoe 93edITdnp ATejeJnddE UYOTUYM 83893 dYj JOJ SUOTITPUod
apraoad TTTM A3TTTOBJ STIY3 90UTS °*SUOTFTPUOD JO3SNQWOO TEN3oE djeTnuIs AT23BUNOOR J0U DTP PIsn SeM YOTuM
poyjzew Juigesy uOTIONPUT Y3 9sneosq parTtel Ing ‘A3r1rqeded stTyj doTeaap 03 Augsnpur ul spem sem jdwelle uy
*9aT 1§93 JO4ENQWO) OTTOA) Y3 WOJJ POATJSP 9Qq 03 UOTIBWIOJUT 8y} 9pTaouad YoTyM SITITTTOBJ UMOWY OU dJB dJdY]

*26-26-60S dOI¥ Aq pejuoddns weaouad youeesay *suotrjeoridde Jomod punoud pue 3JedoJoq0d ‘UoTiBRTAR
TeJoUe8 40J JusmwdoTaAdp J03SNQWOD PuUR ‘WEJFOJd (J03SNQWO) UOTSSTWY MO psoueApy) ATV 9U3 ‘weuadoad (AJorouyos]
uoT309S 90H) ISOH 2U3 ‘meJdoad €T3NJ SATIBUJISITY OUJ SpNTOUT 3TJBUdQ AT7004TIp TTTM UOTIUM STMO 4B SWERJIZOJIG

* JOUUBW SAT}09JJ9-1500 AJSA B UT OS Op

11TM pue ‘ssoooud juamdoTaAdp J03SNQUWOD IJATIUS dY3 UT T0O] STQENTEA B SB A4S TTIAM £317T0®] STYL ‘°uotaotpaud
JToY3 UT PIe pue sapom 2JunTleJ JOISNQuOO 83BDTPUT TITM UOTUM poyjlsu 38973 ptdea ® yFnoays paonpad aq osie Leuw
quamdoToASp JO3SNQEWOD JOJ aWTj pesT 8yl °*IJuTqOB] ST BIEp STUJ S9dOUBISUT Auew uy °*susjoweded jJo wnajdosds peouq
® J9A0 STONJ JO SOT}STJ940BRJBUYD UOT3SNQUWOO 3Y3 JO 83paTMmouy pood JuTainbad ‘ggoo0ud pesT-3uoT B ST SJ03SNQWOD
asayz Jo jusmdoTsAsg °uOT3SnNqumodo OT3ATe3BO ATqTiSsod pue uoT3SNQUOD poztaodesaad-paxtwaad uesr ‘Juruuanq
2UOZT]INW S8 SjuomdUTJaJ yons Lordwe TITM YOTYM ‘SJI03SNQUOD DSOUBAPE JO qusmdotaasp 9yl sadrinbau ssurdue sssyjl
Jo juemdoTaAsp 9yl °Te00 pue TTO 9TBUS WOJIJ PSATJISP STdNJ MaU uunq o3 A9TTIqE® 9ay3 pue AQTITQRJIND pPOSEIJOUT
‘guorsstme juejnirod JO sTaAd7 JamoT ‘uorjdunsucd Tang OTJToeds paonpad JTQTUXS YOTUM ssuldus aurquny sed Jjo
quomdoTaasp 8y3 @J4Tnbaa 80T30ead UOTFBAJSSUOD POOZF pue TTO paqugodut uBtaJoJ uo aduspuadsp °S°f JO uorIoNpad AyYJ

“NOTIVOIJITISHr I0arodd

*(a93owWTquULD dJaenbs Jad SUOIMEN £0L) gtsd oGl 03 sounssaud

pue (D s9a48sp (0L9) 2T8Yuddyeg §39439p (002l ©3 sounjedadway {(09s/31 £G'f) PUODSS/SQT (Ol O3 S9j3BJI MOTJ 3®
£1ddns Jre UOT3SNQWOO SpPNTOUT S§9T3TTTqededo A3TTTOBRJ °J93EBAY JTE UOTISNQUWOD UOWWOO B JO 3Sn ajem O3 Jayye30q
po1IE oJe SJOT 1§97 OM] dYJ °*Sopomw dJnTIRJ 959U3 duTmJIa3ap AToATsuadxaul 03 JuT(oLd TemJay3 pue Jurpeol
spJedad SEB SJO3SNQUOO PoZIS-TINJ d3eTnmls ATejeJanode YoTyMm ‘sTaued J03snquod 18I34aed Jo Buigsel prdea ayj
sqtwaad 37 °*saurdus surquny sed jo sodL} snotJaeA Joj SUITSIP JOISNQWOD MBU JOJ SIpOW SJNTTEJ JO uot3oIpaad syl
J0J poy3sm 9AT109JJ9-3500 B spTAodd J03SNQuOd OFTOAD 8yl *83ed MOTJ pue aunssaud ‘ounjedadwsl JTE UOTISNQWOD
BuipnTout ‘sdejemeded Jo sBued padinbed syjz JsA0 euswousyd ayj 83BITISAAUT 03 £3111qedRO SeprAcuad 31 *UOTYSEJ
pezTue8Jo url safjdedoud uoT}sNQmWod 3saY3 JuTuTEIqO JO poyjasw AT3S00 4SBT pPUB 13§335BJ BY) aptAoud ITIM pue
sJ4048nquod Jo Burrepom jTmaad TTIM 2qny swerJ ayl °*uoT3snquod Jo uorjaTdwod pue ssjed uoljeziJodeA pue JuTlxTiw

2DP

28




*quemdinbs uoTinNQqTJIISIP Jomod TBOTJIFO9TS

pue ‘sdmwnd ‘saossaudmoo sef JFurpniout ‘4A3T7T1ToBJ 9yl JoJ quemdinbs TEOTJI308TE® pue TeOTURYOSW Ishoy TTIM 31
*wooJd TOJ3U0D (*m °*bs €) 300J oaenbs gy Burisixe ue Y3TM (°‘m °*bs gg) 399 sdenbs L2g saunsesm TI90 3893 Y]
*asn Ul jou ATjuUeJJnd ST YOTYM ‘Jye 3B 6-GE BUTPTING JO #2Z TT9D JUTISTXd U] pajedol aq TTTM A3TTToRJ STYL

“NOTIJTHOSEA I04roud

*£37TTORS STY3 SUuTpPTING JO 109fq0 au3 ST YOTUm ‘sunyrel Joisnquod juaasad pue jqo1pauad

04 £371Iqe mWOJJ JINSaJ PTNOO YOTUM S3TNPAYOS TNEBYJSAO pauayjzBusl ayj Snsdsa aJanyteJ Jo4snquod adanjewsad 03
anp saufBus Aep quasauad Jo pIINQaJd pue TNBYJSAO JO 3800 TRUOTITPPE ayj snid ‘saoqsnqmod sujdus paoueape ayj
03 anp afqissod aq pInoM YOTUM sSBUTABS 9Yj3 SNSJsA 399Bu juasadad ayy qe saufBue aufjquny Aep quasaad ul pauuang
I8NJ 8Yy3 JO 3800 3Y3 SNJOOE 09 SNUTIU0D 03 8q pInoM A3TTIoBJ STY] JO uUOT3onuqsuocd ayj Burtdefsp Jo qoeduwy a8yl

XVTAQ J0 IOVdRT

*aNUTIUOD TTTM sAeTap

pue s£3500 asay3 ‘A3ITToRI STUI INOUYITM ‘*quamdoTaAsp pue UFIS8P JOISNQUOD UT SABTSP QUEBOTJTUBTS UT pajTnsad
sey aqny amweTJ JullSIXd ATUO Y3 JO PEBOTJDAO ay] °*saJanifel 3o0Fpadad 03 A3TTTqRUT 2Y3 pue ‘sdoisnqmoo 2397dmoo
JO aunTteJ aarsuadxs ayy UT pajInsad sey oy 3§93 J0sSNqQUOD OTT0A0 Jo qJ08 Aue Jo LqITTQeTTEARUN quUasasd ayl

*pajedaus? aq TTTM YOTUM sjuodead ayj 94TJM pue eilep
ayy sonpad ‘sjusmtdgadxe ayj uerd 03 padinbad oq TTIM ‘AJOM J9YJ0 WOJJ PIUBTESEIJL OSTE ‘4ETQUSTOS YOJBISaJ auQ
*amIyTINg ATJE3U JodUuTBua suotjedado suo Jo JuamuIiesead ayj adinbad TTIM pue L19qowada L1Tenuen pajeqado aq TTTM
A3yl °paJrnbsd ST YOTUM BIEpP 93U} JO TTE 9pTAoud 09 J8pJdo uf ATsnonutiuod ATJeau pue ATFep pesn aq 03 padinbaua
aq TTITM 9qn3 STU3 ‘pPezZTITAN ATINJ Apeadle ST STMOT 4B aQqny owWeTJ Jayjzo ATuo ayj 9ouUflS °*AJTUFOTA ayj uf sIT80
1893 J8Y30 U3TM paueys aq ued pue L3TT11oBJ JO adhy sTU3 Y3TM JejTrmel ade Tauuosdad juoddns yotym ufp eade ue

Ul pa3eooT ST pue ‘padinbad aq TTTM YOTUM Jojeay-auad Jate afaey ay3z JOJ 9TQETITEAE 3T 03 3jusoe(pe aoeds e sey
‘89T 73599 TTE® J0J JTE UOT3ISNQqumod Jo Lq37quenb paagnbau sy3z 4T 09 2TQBITEAE SBY paj0ooT1as usaq sey YoTym T80
3yl “°Surrepom Jo3snquod safsuadxsur jtmdaad [TTM pue sTONJ TTE JOJ UBTSAp JO3SNquOd FuflosJJe suajqaweded ayjz
uo ejEp 9AT3E3Tquenb ‘otjtoads Butystudany Aq suaoysnquod Jo juamdorsasp prded ayj3 ur pFe TIFM 8qny sweld oyl

*STM8T 1B UO DATJJED ST NJOM STY3 se JuoTl se jusmdolsasp J038NQUOD

JoJ 1007 Injesn B aq TTITM 43I °sumop-aeaj} sutBus quanbauj pue aaisuadxe aarnbag pue saaTesmayz Jo soe1daa o3
aAaTsuadxe sJde YOTYM ‘sJ095NQUWOD PIzZIs~-TTNJ UT Sapom aJnyfej Jo uofqoipedd ayj go0J sueam B Jufpiaodad £q s3FJauaq
1800 adJel aptaocad TTIM 89T 3593 OTT0L0 8yl °*oATsuadxs SS9 pue JaTTewWS aJ4B °*039 ‘sFuisnoy ‘sgajeay - JI9S3T
snjeqedde 9899 8yl (8 pue °sawf] 97040 Julonpad OsTe ‘SETIJISUT TeWJaY] pPOsSeaJOdIp UT JTNSaJd €9ZTS JOTTEUWS

2DP

29



*SOTITATIOR

yoJeasad UOT{SNQuWOd J0J pajfns T1om LATTetoadss aue pue ‘smeafoad youaessad JO AQ9TJBA B J0J POSN Us9q dARY
STT90 989yl ‘walSAS JTY T[BJIJUS) 9Yj BUTPNTOUT SOOTAJSE TBJIUSD SNOTJEBA Aq paAJas ade UYOTYM STI9O 3599 poazls
wnIpaw pue TTEWS SNOTJeA JO s3STSuod pue safels uy dn 3T7Ing seMm STMaT 3B LaoqeJdoqe] YoJeasay UuoT4snquo) syl

*Juipuny yodeasad y3nodyjy papracad aq TITM sadaniesJ asayl

*£9TTTI0RJ STU3 JO 3500 8yj Jo junome JO{BW B JOJ JUNODDE SWEIJILS MOTJ SNOTJIRA Y3 J0J STOJJUOD 3U3 ‘sny] ‘'wegsis
ToJ43u00 9y3 03ul pejeqodaoout aq j3snm s2jed dwed pue S§3TOUSPUS] J00USJSAO0 S SUOTIBJIIPTSUOD Yons ‘UOT3IpPDE
u] ‘swe3sAs Jajem yousnb pue JuTTO0O JO TOJJUOD pue ‘TOJIUOD JTE FuTT000 fT0JqU0D sunssadd TeTUsJUSIJID
usmToads ‘ToJ3uod sanssaud Moeq ‘STOJI3UOD OTGed JTB-TaNJ ‘JTE UOT4SNQuOd Y3 JO 94ed MOTJ ssem ‘dsjesy-aad JTe
ay3 Jo ToJ3juoo aunjedsadwey ‘usmyoeds oyj JO TOJ3UOD auanjeuqadwe) syl s8pIseq ‘gpniouTr 8sayl ’'oT0A0 sunjeuaadwal
yoes Juranp seTqeTJdeA OFJjemeded Jo Jaqunu 3FJel e T0J3u0d ATprded jsnm Aay3 asouls pajeollsiydos qeyMawos
1nq ‘qJe-ay3z-jo-23e48 9Yj UTUITM TIe oJe swajshs TOJjuod ayl “3JTUs-Jjo uotiedado papusjqeun jTmaad 03 pue
aanjeJtadwa) uy suoTsJnoxs ptded uTe3qo 03 J9pJO UT s9TqeTJeA AUBW JO TOJJUOD 830WdJ dTJBWOINE saJdInbaJd J03snquoo
OTT0A0 9yl ‘*padJfnbeu jou @Jae SUOTITPUOD 38593 UT saBueyo prdea 2ours ajowad Tenuew ST aqny swer ayjz Jo TOJI3uo)

*}{0R3S pUER JOTJJNU 3SNEYXs UOWmOD B BTA oJaydsowie 03 3sneyxe sPaT 3593 dYL °*9ATEA TOJJU0D dJnssauad Xoeq
pue youanb Aeads Jo3eM B Y3TM POMOTTIOJ ST PUB ‘SATEA TOJ3UOD MOTJ 39TUT UB UYITM paysTuangy st sJoT 3593 Y3
JO yoexy *TT90 3593 9y3 opIsino 3snf pa3eool Jaieay-aad Jate ue £q (D sesudep (L9) J sedaFep 00zl JO WNWIXEW ©
07 pa3eay 8q UBD YOTUM JTEB UOTISNQUOO Y3TM PaysTuuany aJe TIy *TT80 3§93 9Y) UT PI3eBO0T 8q TITM SI3T 3893 ¥yl

2D

30




000 002" T

000°922
000°ELL

000°06
000°€6
000°‘2LE

TO0 W68

000°‘62L
000°L9
000°01LL

.................O..Q..............C......O.......0.0..0...Q.‘0..C....O.......0.0HG“OH

atun

TNy

Jo 37up

ooooooo..ooooooooooooao.‘ooAOHD.ﬂﬂﬂﬁh 0Oﬂv gﬂdﬂlﬂg

......O....O..............‘.Hogugoo vcw COﬁumugoasgumCH
....r..............QOO0.0QQQOOOOQOEOthm &ﬂ< Ummmw&aaoo
0....................Q.......OO...O......aoumhm pnzmzxm
..........I..l..'OQOOOOOOOQOQOQOOQME°pnhm LO”mz w:.ﬂnﬁooo
.0.....‘.........0.........C........nsmuahm w:ﬂ”mwm &ﬂ<

C.......0..O............0......‘.........duuﬂdduulddﬂdqu

...I.......O....O..............O.....‘0.0....H“Oﬂ&pomﬁm

..O...0..O..0.0...Q...0...0.....0.0..0.0...QoﬂmOﬂcmsooz

..0......0...‘............0...lﬁ“h:”oz&pm\ﬂm&:yovﬂﬂﬂo&<

oo.o.ooooooo.oc-ooooooooooooooo..ooooodua:g
ooooooooQoooooooooooooooooooooooo.ooooo.oaagag

*2861 ATnp ‘juodey Sujdssutdug AJeutwiTedd B UO paseq ST 93BW3ISS 3800 309foud ayy

THIVRTISH IS00 IDHrogd

2DP

31




+1032B13U0D JuswarurwW UOTIONIAISUOD B £q powmuaoJuad aq TITM
UOT4ONJIRSUOD JUuTJNp padinbaud s90TAJ9S FJuTassuTBus pue uorloadsul ‘uoisTadgadns [I¥ °*Sa1pngs [eIOads pue udTsap
TeutJ ay3 Jo jusmdoToAsp syl J0J WJTJ H/Y UEB U3TM 30BJGUOD TITM STM37T °S30BJIqU00 adexqord HJOM § 40 £ Jursn
‘apouw juamaunooad uns-duny (pPrTNQ pue 9sT3J9Ape ‘UITSSpP) TBUOTIUSAUOD 9Y3 UT 3NO PaTJaJaed aq TITM 308foud sTUJ

NOILVAILOV/NOILONHLSNOD ========== = NDISAQ R - R '

! YAHIO 3 INOMOFHO ‘NOIIVAILOV

R A U NOIIONYISNOD ‘NDISIA

LHOdHY ONIHHINIDNH XYVNIWITIUd

wjeEje|tinjeje|tnlejeitinf{eleitinielecitinieie]|lL

9861 Gg6l v861 €g6l 286171861 0861 QOIYdd FWIL/SINIAYL

YVIX YVANITVO

2DP

32




000°2£0°1L IVIOL

VOO O%E 1weq8hs BjE(Q YOJeasaYy
000°09 1JOTTOJ3U0) 9TqeumRIBOJ g
000°892 1897 9891 Jo3snNQquWO) OFT04)
000°€LE :8e 389 aqnl emweTlJ
000° Ly :we3s4g Teng

(popund @ % ¥) :XEVRRANS INIRIINGT WANID

ueld jusudinbyg - € aanBT4g

uetd 931s - 2 aJnsdryg
ueld Uor3eO07 ~ | 8Jn¥iJ

*SOTHITED QIIVTaT 30 15T

2DP

33



€4 230 E£151 WHOd VYSYN

K 09€ " | 08" 20t l€s0” 62 L, a0 | M
............................................................................................................... B S S AR S « wior
0oZ-lL AN €60 G2E'lL | 180
|
| I B
- \.
. M
p— | w _
| |
.v\l.l‘lllllill-h - ! i lr |
! | | | D9E" 10¥8" POZ°L ﬂ Uo13dN43suol | ¢
, 2L0" | 2L0° ubLsag Leutd |2
: | i
! i .
£60° 1€90° . j40day butuasdsu | [ i
| -1Bul Aaeuiwl|d4d ,
i AT0 180 A0 180 A0 1380 A0 180 AT0 ! 180 AQ0O 180 A0 180 A0 JmOLw - L.
. y '8 '} '3 P ] qQ ® " L 3
43N0 o SHVY3IA ALINILDY m o
i Ad Ad Ad T 08 Ad TGE A4 78 A e m m |
000" 00¢™ 1% 000" ¢S (6-G¢) S9t403eJ0qeT ydiedssy uoLIsnquoy —
1SOD 'B1SNOD "153 NOIS3A 20 LSOO 1S3 €403SNquo) u_._.u>.u pue aqn] awe|4 410} Suo 1301 PO} 37111 103r0ud
G861l €86l 1SY0 J33UI) Yd4easdy SIMIT A
HY3IA L390N8 d35040Hd HVY3A TVOSHd 301440 AVHOOHd NOILVIAIVLISHI |
V497198 2861 ‘L °"AON , (352243 U0 SUOUINUSU] 33S) i
31NA3IHIS TVIINVNIZ 103r0Hd S31LIMNIVd :
"ON NOILYIIdiAN3dl 31vQ NOILVHLSINIWGY 30VdS ANV SDILNAVNOH3IV AUYNOILYN !

2DP

34

-



L 3un9Id
NV1d NOILlvd01

Y amtwonww s

NOILVJ07 133r0dd

1U0AY TNOLVANZLN SNHIOH ONVIIAITD J3INID HOAVISIY SINIT

NOILYHLSININGY 3DVdS ONY SOUNVYNOUIY TYNOUYN

v | 2% L oow 10 o e b NNw e s s e s e w1

Amum.mv SITHOLYY0EYT HOYVISIY NOILSNEGWOD “YOLSNEW0D II1JAD B 39nL IWYTd ¥04 SNOILYII4IAOW
S3LYWILS3 400 G861 Ad
43INID HOYYIS3Y SIMIT

2DP

35



002

37VIS  JIHdV Y9 .
| SE— Smm s

oot

0s

[+}

¢ FNVI4
NV1d 31IS

avoy

11027vm

(6-G€) SITUOLYYOSYT HIYYISTY NOTLSNENOD
¥OLSNEHOD DT70A0 ONY 38NL Y14 404 SMOILYIT4ICOW
SILYWILSI 400 G861 Ad
¥3LINIO HOWYISTY SINI

2DP

36




€ N9

2DP

— , NY1d INIWAIND3
138570 WaRsah| Wy aa sm ) oy ve3]
| semm uInE .“N-Jﬂ....--u Sty [ Ay Bl I
- 47800 40D 21307 vivan] Al - ¥ IC
VN LNIRINDE WONVOMN - VAV
il L
AMVIY4 4004 WALSNIDS 304D B WOV T AIVA SV T8 WYV INqyD
96 YD 05 GOTWAE 4 O VRN T dva ave e mor e, FWIS HMAYHD
T e
oz S o1 i~ Fd)

PSP ST A
Ny d "INIWNGHDT

r s

r-+a -Gt o IANAN

mo..— T 1532

- [ | I
P 4———— 400w NO ﬁ.
¥3IINIS aL AN

9 . S 30
FuSS T HOMS

HINICT AMAS

wnow |,
-

M CLELNNT REN BN
OGNV LT D ON1 LU

T WAL QWO IDKD
. W IN I DMVILIA
—= FL WV

13 3 NOLLSORWO)

|- -

+9 DNILCIXT

!
37

!

«2 MIANS

G O3 3N aiw

N} 1.S0GINOD

7 WSS 57 T ww

WILYIM m -

Q3vy LTAONT

N TNINIWANSYIW NI 0 NS

- g e — B wA 0EINGD
[ TTTUTTTTT WoNaws wwwa Gwuieee awsiaa
97 T LSw Ve — - < \

_ (6-5€) SITYOLYHOEYT HOYYISIY NOILSNAWOD
YOLSNEAWOD II1JAD NV 38NL WY1 W04 SNOTLYIIAIQOW
\ S3LYWILSI 40D 5861 Ad
| YILNID HOUVISHY SIMIT

» E——



—

¥88 €98 Odo 'a3sn 38 AVW NOILIA3 SNOIAIHd 6L AON 60SL WHOA YSYN A

2D

¢ ()Xl 2poy ‘b YSYN 03 Ad0d puag(q):g 1T "1Bd '1°0TCL HHN 12d pra jo uoneaytioN (v) 98-71 IYNOILYH3dO
'SNOILVINGILS 123arodd a3d1n03y

AS -
4 o3n0udav 98-9 TdWOD

31va 3TLIL ONV 3HNLVYNDIS NOILONY LS

A 3ION3YE™ND

- -NOD
“NOD X8 98-1 agvmv

3iva 3TLIL AONVY FHNLVYNDIS

78-¢1 7dW02

A8
AUFE]
31vQ jépx\zw_ 3ONIHHNONGD ¥8-1 LHVLS
NDIS3a

123rodd
S31vad 37NA3HIS

AVAOHdd VY

” . NV
XOTISATY ATdSg 2 . €8~/ 7an0D
_13/672]  biaqeuriy W uiog G LA oL 8 it 60 ovis]

R

),3U02) ¢SIuauodwod 403 SNQUOD UO SILPNIS 3Ll JL{2AD 3onpuod 03 A3L|Lqeded ajqe|leAeun A{jusadnd e aptaoud os|e pinom 1]
*YJ4e3S34 UOLISNQWOD aqny awe|J 40} A3i|Lqeded pspuedxd ydnw e yILM JY37 8ptAoud pLnom A3L[Loey pasodoad ayjp - swISAS
asayl Jo ubLsap 404 padinbau aseq ejep ABojouysal ay3 BulpLaoud Je pawie youeasad pal|dde pue dLsSeq UL P3A[OAuL
ALIUBAAND SL JYOT YSYN °SIUBWSALNbAL 3SLu-2unjeuddud] Paseaddul Se [[dM se aunssaud pue aanjedadwel Jie 33[ui 403snqg
-W0> PasSeaAdUL 03 anp SWISAS J0ISNQWOD BuNING UL F[NOLLILP SJdow dQ [[LM suieb asdyl “sSuciLssiud juein||od paonpad
pue “A3L[LQeJnp pasSRALOUL ‘doueWAO44ad panodduil 40} paubLsap aq || LM SwaISAS uol}snquod duLbud autquni seb auning
(-a[qeordde 1 ‘payoene paiep 129yg sisA[euy walold  onurwweidord uaasiojus,.)

g33N 40 sIsve

TIX9Y 99§ 1ordWI [RIUAWUONIAUT "D 1 X asRaIOUIORBEXEI 'q (T PUON ‘B :Aljiqede) Ajioeg Sunsixy wo 1oedwy

(PoNUL3u0d) :SMO||0) SP d4e SUOL}Lpuod buliedadg ©403SNQWOd 21242 3y3z pue 3agny awe(s a3yl
410Q 40} SA4BS [[LM €192 1533 3y} 03 Juddelpe pajed0| ‘woOd [O0JJUCD UOUWWOD Y "SWIISAS A}3jeS pue “SaA|eA |04IU0D
¢sq40ddns <Burdid JLle UOLISNQWOD SWIISAS [dny ‘udjeayaud ute BuLIeLILA B SPN[DUL [ [LM 403SNQUOD OL[DAD Byl “suR3IsAs
£194es pue ¢sjaoddns ¢burdid uLe uoLISNQUOD ©SWRISAS [3N4 SOA[BA [04IU0D “433e3Y3dud ULe UR ULNbAL | [LM 3qn} 3ue|y
3yl "SUOL]ILPUOd 3unjeuaduel pue aunssaud Buthaea udpun 33edsdo yoLym sjuaUOdwOd 40FISNQWOD UO YDAe3SAUA 34l IL[AD
BuL3onpuod 404 A3L|tqeded e aprAoud [[LM B3| 403SNQWOD DL [JAD 3yl °s[any 33[ |ejudwluadxd pue |BUOLIUIAUOD Y30q 40
UOLISNQUOD 4O S|eIUBWRpUNy 3Yy3 OUL SuoL3ebL]saAul youeasau bulwdaojusd 4oy paubLsap 8q ||LM aqny awe|} 8yl bullssy
A01SNQWod 2L [JAD pue 3gn} awe|} 40} paaLnbaa $3DLAUdS AURSSIOBU Y} apLAoud {| LM G¢ "Bplg ‘pZ L1 4O suoLiedLjlpouw 3yl
(-payoriie pajep yo1axs pue parep dn-a1im 103l014) NOILd142530/3d00S

38

109l0ud G861 Ad 4400 WdBH[] Q®d []{3D4NOS

ONILSIX3
NOILYDIZJILNIQI 3dAl annd

{{f122dg) HIHLO

uoL3edL} LPOW [eo13 147 weaboug AHOD

11visa $530x3 OL
SHOM NoILvDIdilsnr| 3+Y°

1v3id 43HLO H3I4SNVHL

000°00¢° L§ | vtoL

LN3INdIND3

nolivalov | 000€2E0°L$ | o3svHound

ONIANNL 3dNind s ol

Q31v13d H3IHLO

ANNOWNWYV W3ll LNNOWY W3li 3LVWILS3
1500

000°¢2.% x000°€9$ aNON [ (Wuuapr s3A Y Loaroud

(qunow y’) ND1S3Q {Junow y) 43d J3ATOANI SLSCD Q31v13y ALiTIOVv3d

(a1qpaado Syvrgur £111190f Y3 3w 03 padinbai Ing 31PLUNST IS0 SERNO-EEL4
128f04g (1100 paaosddy Syl ul papnpout JoN) V1ivQ LSOO G3ILV13Y TNNOWY (1517 SWI Lt

E| 2861 ‘L "AON 1S¥0/34¥e1 (6-G€) S8L403RA0QRT YDURISIY UOLISNquO)
£403SNquo) D1|2A) 9 agn| Swe|q 404 SUOLIRDLJLPOY
‘ON NOISIAZY 3Lva 301440 NYHODOHL/NOILVITIVLSNI 37111 103r0dd

<m0|_mw ONEHSILUIOY 80805

juswinooq joaloid jaug - j08lold Ayjioe Y=Y

‘ON TOHLNOD

l




*S|an4 pue uoLIsSNquo) °2e-2£-60S d0lY Aq pajsoddns aue swedboud yoseassy

*SU01301padd JUBUUND U3333Q 03 ADRUNDOR JUBLILH4NS YILM S|3pow UOL3OdLpaad 8jL| 8y3 03 3ndul sy3
JULWABYBP 03 3|qe 3G JBASU AeW OM JUBWUOALAUD PBJOILUCW [[dM pue Pa[[043U0d © UL pawuojudd 9q ued SS9 YaNs sSaup
*SUOLLPUOD DLJAD JBPUN SIUBUOCUWOD 403SNGUOD SNOLURA O A}L|LQednp 3yj 33BN|{RA3 03 PISN 3q PLNOM 403 SNQUOD IL[IAD a8yl

‘P04 Auew 3seasdul || LM ejep |eIudWRpUNS

404 posu ay3 ¢sieob suoissiwe pue sduew.aojudd Gujurejulew 9| LYm saanjedsdwdyl 3alul pue saanssauad uasybry je ajedado
01 SWa3sAsS uoL3snquwod uo pade|d juawsJdLnbaa ay3 yjLm jeyy pajedidotjue st 3 °SwaIsSAS uo3snquod padueApe ubisap

03 paJinbau buipueisaapun diseq ayj apLAoad || 1M sjudwiuddxd pue $3S93 3Sayj wouj paureb uorjewUOIUl  *S3SS820ud
uot3snquod ay3l Butuuasaob sme| [ejuswepuny 8yl Butulwexa 03 pajdALLp BQ |[lLM sjuawidadxd €3onp 31s33 agny swels ayj u]

*Jdaudng utew ayy ut Aduspual bBuryoos ayj
pue SaulL| Jauanq ulew Jo Adoudpudl Burjod ayj butuLwaalap up [NJasn 8q OS|e P(NOM pue ‘uduL| palood-uw|ty 3yj A|ledioutruad

(panuijuod) Q33N 40 SISvE

.Mumnogm sty1 03 alqediidde jou S| papuawe se Q6pll 43p40 dALIn0ax3 Aq pausinbaa 4d3[ays noflel °333foud sty3 o3
a|qeot|dde j0u aJe p/E| 40 SJuswpuawy 3Oy paeddsys-ydiopuey °0g6l Ll4dy paiep jusaundog SIJ4N0SIY [BIUSWUOLLAUT By} pue
7437 404 1£/62/8 paroudde juswalels 3oedw] |eJUBWUOLLAUT [RUOLINILISU] Ayl AQ PausaAaod ade 3d3foud sty3z jo sidadse 1y

(Mo226 = Mollb) (MolL6 = No0S¥)
450021 = 4000¥ 4000€1 - 400G 9b4eyosLq 4a3esy
aunjedadwa]
(W *bs/N 88°0- €5°0) (W "bs/N S0°L - L£°0)
bisd Gz21-5¢ Bisd 0S1-v¥ 3uNnssadd
("93s/bY £1°€- 18°1L) (*09s/6%¢G p- 18°L)
o9s/sql L-p 09s/sql OL-¥ MO|d ULy
403sNqwoy IL|IA) aqn] owe|4

(panutjuod) NOILdI¥2S30/3d0DS

(6-GE) S91403840QRT YD4B3SIY UOLISNQUO) “403SNqWO) JL[DA) B Bqn] Bwe[4 J404 SUOLIRIL4LPOY

2DP

39



Facility Project Cost

smimm:m Estimate
INSTALLATION/PROGRAM OFFICE DATE
LeRC/OAST Nov. 1, 1982
PROJECT TITLE SUBMISSION/REVISION
. . F
r
Modificaton for Flame Tube & Cyclic Combustor, FROJECT CODE
Combustion Research Laboratories (35-9)
85LCBA
BASIS OF COST ESTIMATE PROJECT NO.
Preliminary Engineering Report (2-80), Revised (7-82)
1. SUMMARY OF COST ESTIMATE
DESCRIPTION AMT’”T PERg_ENT
1. ENGINEERING ESTIMATE $ 758 000
3
) f item 1a to right in col. 2b
2. COST ADJUSTMENT (Enter percentage of item 1a to right in col. 2b) 258,000 349,
3. SUBTOTAL 1 +2)
$1,016,000
4. CONTINGENCIES (Enter percentage of item 3 to right in col. 4b)
pe 102,000 10%
5. SUPERVISION, INSPECTION AND ENGINEERING SERVICES (Enmrpemntm of items
38 and 4a to right in col. 5b) 82,000 8%
6. OTHER BURDEN COSTS
. TOTAL BUDGET ESTIMATE (3+4+ 5+ 6)
’ $1,200,000
8. IDENTIFICATION OF COST ADJUSTMENT (/tem 2, above) AND OTHER BURDEN COSTS (/tem 6, above)
. . . . 3.33
Escalation @ 9%/year to midpoint of construction (7-82 to 11-85) (1.09) = 1.34
1l. PLANNING AND DESIGN
‘ STATUS
DESCRIPTION NEEDED IN-WORK COMPLETE 'N'”gé"SE/ cosT
a. vb. c. d. e.
1. PRELIMINARY ENGINEERING REPORT X A_E $ 53 000*
b}
2. SPECIAL STUDIES (Specifyl
3. FINAL DESIGN X A_E 72 000
3
4, SUPERVISION AND ADMINISTRATION OF
DESIGN SERVICES
5. TOTAL PLANNING AND DESIGN COST } $125,000
]

1. RELATED COST DATA (Not included in this Approved Facility
Cost Estimate but required to make the facility initially operable)

1. RELATED COSTS INVOLVED

2. PER {Amount)

3. DESIGN {Amount)

X a. YES (Identify in items 2 through 10) O b. NONE $53,000* $72,000
ITEM AMOUNT ITEM AMOUNT
4. TO BE PURCHASED $1,032,000 | s. acTivaTion
OTHER Fuel System, Flame Tube,
RELATED Cyclic Combustor, Data 9. OTHER REAL ESTATE
EQUIPMENT Evs temi ]Jroqrammab]e
r er . OTHER (Speci
6. E(;(rllst'rngc 10. OTHER (Specify)
7. FUTURE FUNDING
NASA FORM 1610 MAY BO PREVIOUS EDITIONS ARE OBSOLETE. *Previously Funded
PAGE 1 OF 2 PAGES 40 2DP




INSTALLATION/PROGRAM OFFICE PROJECT CODE DATE
LeRC/0AST 85LCBA Nov. 1, 1982
IV. FACILITY PROJECT COST ESTIMATE
UNIT OF UNIT COST TOTAL COST
DESCRIPTION MeasuRg [QVANTITY ENGNG BUDGET ENGNG BUDGET
n 2 3 @ (5) 3]
1. INTEREST IN REAL ESTATE
2. SITE DE-
VELOPMENT
& UTILITIES
OUTSIDE &
FOOT LINE
(Summary)
Building/Structure
Arch/Struct L.S. 1 69,600 69,600 110,000
E N
E Mechanical L.S. 1 42,000 42,000 67,000
]
f Electrical L.S. 1 81,400 81,400 129,000
£
o
4
w| Special Features
Z
i Air Heating System L.S. 1 197,100 197,100 312,000
>
':::‘; Cooling Water System L.S. ] 58,500 58,500 93,000
[
3] Exhaust System L.s. | 1 57,100 57,100 90,000
-
§ Compressed Air System L.S. 1 109,600 109,600 173,000
a
3 Instruments & Controls L.S. 1 142,700 142,700 226,000
4. OTHER
COLLATERAL
EQUIPMENT
NOT INCLUDED]
IN 3, ABOVE
(Summery}
5. SPECIAL
FEATURES
{(Summary)
6. SOURCE OF cosT paTA Preliminary Engineering
Report, Updated (7/82) ' Toras $758,000 [$1,200,000
V. RELATED ITEMS/ACTIONS (Explain as appropriate. Uss extra sheets, as necessary, for this block and above)

NASA FORM 1510 MAY 80 PREVIOUS EDITIONS ARE OBSOLETE.
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MODIFICATION OF VARIABLE FREQUENCY SYSTEM, ERB - WEST WING (23)

CLEVELAND HOPRINS INTERNATIONAL AIRPORT

-
::::::

Qi'
e E;ﬂW/w

PART A LOCATION

4
-
1

CO- 1909
HEVISED MARCH 1962

49

LOCATION PLAN

FIGURE 1

3DP



20, 1=.05/1 3vs

0s 114 0 52

‘L4 ‘DS VIV ( 3

N
. 3

WOOY NY4
AN

AVNYIHY 33IA0 WOON S, NIW

¢ J¥N9IA
NV1d 31IS

TAYMY 34y

S3i431tve

NOI1vd01
133004d

W30¥ NTS —

L*ON HON3¥Y
v ) 4

AVYMYINY:

(€2) 9MIM LSIM Y3 “WILSAS AININOIYS I718VIYVA 40 NOILYII4IQOW

-

SILVYWILSI 403 G861 Ad
d3LINII HOWYISIY SIMIT

LINIWNAIND3 T¥I1¥LIFTNT ANYLION = €
YYIOHILIMS TIVIIYIIINT - ¥

NY1d AN

vIdY SIH— e =

3DP

50




€ N9I

d

(€2) LNIWISYE ONIM LS3M G¥3 - WILSAS AININDIMA 31QvVIYYA MIIA NY1d

A

—- A

AONON N ANANANAN NN TSNS S SN

AOP®/0082 AOPH/00€2
VAX 0001 . VA -0Q01
uoIjoisqns uo oS Qs
Hun Hun
1036y21ms
D 2088ydiims A3usnbeij ®1qOIJDA 20052
youeq
_ Jedwes x 1 W
Ly J
Y
LR
194i0AU09 H r 19}28AU09
L v
b s ros ebysjims
2-8 Joebydym 284484009 £-8 so0budjim
JOLIDAUGYD J9318A00D
AQ6L AQ6L
8 010N .:oco“goim N I0ON u:ocoz\uim CON 498
| — 9-N
9 ON|G ON \ _d.oz 6 ON|8 ON \ 1 ON J0})2x3
A
2ON (9§ € ON i9S
1040J0u00 1040J8Ud9 '
50—02 hOooz AVMBLURLALUGLURRR RN
N
0N 108 9= 2-v Joebysjims C-v JOBBYIjms N woos
104)9%3 suij Buiwodu) N uog
N
N
N

A0099

NN N

_\
\ Kkisyi0q
% Vo048 -
1
/] 1ouod
\ LSTITLT: |
4
1
S xss

I
m \

\

N a 3 d
g \
1 woou L g
/] unj et i
v 10}33AU00
\
/] =@ 4090y Ims
\_ 19110AU0Y
/] A06L
\ 'ON {08 ¥ J0|ON $NOUOIYIVAE
“ o-N /
d e €ONJ2ON \ | ON
\ I'CN (0§
4 i040s0u0Q

AV AL LALARRLBRR AR R RS N ~°—°z
N

\ wooy ” i~v JDebysjims
\ vog4 \ sulf Bujwosu|
ﬁ m 40099

LLLLLLLi LT 77 7777 7 77777 777777 77777 7727 77777777777

N Zzz

AQBL/ MMTF/G bE

1w oy
-8uDJ}
L IUT
Bbuiwozut

A06L/M499/G pE

10WI0)
NI
duy
Burwoauy

AQ6L/AN9'9/GbE

19Wi0}
-$U0J}

ouI)
Buiwoduy;

(€2 )ONIM LSIM 843 ‘W3ISAS AONINDIYS 3T9YI¥VA 40 NOILYIIIGOW
SILYWILS3 400 SBA4
43INIT HIYY3SIY SIMIT

_—

AQOS2/ MG b

wioey
-$UDJ}
Jamod

‘q0} "xny

30P

51




v JHnYld
VIZISAS AJNINDEAL IAVIRVA 20 WVYMOVI =NM-3NO

30P

cY RN E
IENL04 - ]-AA
2-M B/-79 veEMeE gdE
@' HOOoCL ‘AROCDD = 000f &'m0O00¢

—
2¢€ 2T cl
Gﬂ\l )= T
= e . |
m_ _MN—‘ _m_w
[IL -~
TR e x 1
SENS 3L SR : _
ERIGE) unLnd SwALOS - EmrLra IuNing
yIXVINE @
enNISTIVEYg - , ”
—

TOLIVIMOD
NOLLVLIOXE -

TWALIVLNOD
aoc —

2= CAMNOOLS/CELE

-

LB NOIANLSENs - SrE Ay S t¢

(£2) ONIM LS3IM Y3 “WILSAS AININD3IYW4 IT8VIdVA 40 NOILYIIJICOW
SILYWILSI 403 GBAd
Y3ILNID HOYY3ISIY SIMIT




S JN9I4
NOILvY¥3d0 WILSAS AONINDIYA 318VIYVA

*S|047U0D 3WOS PUR SJOIOW By} JO4 UOLIRFLOXD POl SIPLAOAd 824NOS *2°p 3|OA (G2 paretnbau y

*splaL4 403eddudb *2°p syy BulAlap saojedsuab sudpi|due pue

saoje|nbad paads adh3 agn3 d1uou3da|a ©(s4a3awolrjualod) $IISOAYL UBALJIP 400w AQ pa||043uod siL abej[oA °J°(Q

*A3taelod pue
9607 [OA J403e43usb *2°p 3y} BuLAueA Aq Pa[[043U0D S| 18S 4BJABAUOD BYJ JO UOLIRIOJ JO UOLJJBULP pue paads

*403043U3b6 *2°p B 03 PaIIBUUOD A[[BOLUD3D J030W *I°p B AQ USALJP SL 43343AU0D Adudnbauy yde3

*40304 8y} 40 UOLILIOJ |BDLURYI3W
ay3 uodn juapuadsp SL J3343AUOD Y3 40 Aduanbauay IndIno BY3 8404343y} ©JURISU0D SL Adusnbauy Aiddns auy

*403021S 93 WOJS UYL pue U004 3Y3
03UL pas Si Jamod |eI(4031 YOLYM UL J0JOW UOLIONPUL JOFOU-PUNOM © A||RLIUBSSD SL 43343AUOD Adudnbauy Yy

‘Wd¥ 009 03 QOE 40 spaads 3e S4030W BALAP | (@D 3583} d3euado
03 ‘Aouanbouy 031 |euoijuodoud abe3 oA Y3im €z348H 021 03 0L 40 A3i|iqeded Indino ue sey J43343AU0D yde3

o

0

1SMO| |0} Se s wd3sAS Aouanbauq s|qeruaep ayz 1o uoijedadg

*S[042U0D pue juswdinba Auep|iXne €SJ03ORIUOD €SUINEIUQ FLNIALD PBIRLIOSSE ||y

*sbuia di|s s,autydew uoi3dnpui ay3 03 paildde *d°e SI|0A 06/ YILM
“+3°p S1OA 009°9 ‘VAY 00GL 3@ P33bd SL 33S J43JABAUOD YdBJ “BULYdeW UOLIONPUL J0I04 punom e 03 paldnod
J0J0W *2°pP 110A 009 ‘4emodasuoy Qpg ue 40 Buplstsuod yoea ‘(W ybnoayz Q) S$38S UIIUBAUOD AdudNbAUY BULN

*sa03eJd3uab *2°p 310N 009 ‘a4adwe Q001 ‘MY 009 234yl pue Jaojou
SNOUOUYIUAS 3OA 009°9 ‘4amodasaoy 0G9¢z © 40 BuLlsLsuod yoes (9 pue g ‘y) s3as Jojeddusb-dojou dd4y]

"S1L0A 06/ - 009°9 - 000°EE
“z4 09 ‘aseyd £ ‘YA 0006/0GLE Pated yoea ¢(Vy pue €4 €C4) suswdopsued3 pa|LLs-|L0 ‘400PINO 33AYL

140 $3SLSUOD wWA3SAS Adusnbau4 apqetdep ayl

(€£2) ONIM 1S3IM 943 “WILSAS AININDIY4 319YIYYA 40 NOILYII4IQOW
SILYWILSI 400 G8A
¥3LINID HOYY3ISIY SIMIT

0

0

30P

53



2Yyq Y3TM peojeroosse sT xaTdwoo £z JurpiTngd-dyd aygq oqur £317Tqeded JIe pajedsldTJdjad aonpoJjurad o3 peau ayjg

*38TX9 q0u Op awf3 quasadd ayj 3e yotym xoa1dwoo £z BuipTIngd-gHy 9Yyj3 Uf
S90TAJSS S9TLTITTOR] 9Yg Jo sourmaouad aarnbaa youessasy sorweudpoasy Apesqsupn LJautyoemoqan] JoJ ueld aduey Juo‘]
9y3 pue yg-2£-60S dOIY Jopun 3no paTJdJdeo Jursq YoJdeassay Jossaudmo) pue uegd JUaJJND JO SaAT309{q0 TEBOTUYDS] 9yl

rsoTweuLpodse Apeajsun pue Furddem souemuojuad ajels Apeajs JO seade ayq UT N0 pa TJJBD
9q squamIJadxse qey3 saJuInbeu swaisdhs uolsindoud sufqunyq sed paoueape Jo jJed age qey3 sJossaadmod pue suej JO
£4TTTIQRTITSJd pUB 90UBISTO] UOTIJO03STIPp ‘sBued Burqedado ‘Aousrdtyje ay3 saoudutr 09 30JJd d4ning pue juaJgJand ayj

‘NOTIVOTJITISNr T0Aroad
*qopuedxoeoquny Fursnoy JulpTIng JOo jusmledad] OF4SMOOY  °Q
. . B , *Jopuedxs0quny 93 epowmoddE 03 JuTpTIng 03 UOTITPPY ‘D
6 BurpTIng pue gyy usamiaq Jurdrd °g¢
wa1s4s JOJ UOT3BIUSWNJJSUT PUB STOJIUO) *f
quamdrnbs uorqeuaBTajad pajersay ‘¢
Jdofoodeud ¥ 2
oeuq JossaJadwod uocaJdJ B Y3 TM Jspuedxsoquny v’y

:JO UOTJBTTRISUT pue sseysdnd °*g

rgToaqu00 pue Jurdrd
psjeIOOSSE puR 3Tun Jossaudwoo~-aspuedxa-oquni J0J suoT3eOTJTOads YsTTqeqise 03 Apnis JuTdssuTtdus Ue wJoJuad 'y

:STIRQUS JTe poqeJdBTJJoJd JO UOTIROTJIpom 9yl Jo adoos ayl

*e2 JTPTIING

pue gyd¥ UT soT1TIIORJ Tejusmisadxe ayq ur pslonpuod aq TIIM eyl sweadoud youessea Jutwmoddn Aq paysiiqelss
sjusmeainbaua syj3 qoew 03 oTqe sae xa1dwmoo sTtyy £Aq peoriddns s00TAL9S SIT3TITORJ 8U3 JBU] O padrnbaua sT j409foud
sTYL *xo1dwod gyd oyjz o4 £L3r1TT1qedeo Jie pejedsdrajod JO UOTAEBOTJTIpowm ayj sT j0afoud sTY3l Jo aat3osfqo 8yl

3DP

54




‘quemjeaJd] OTISNOOE DUB UOTIBOTJIpow BUIpTIng Auessedsu {syouquoo pue Juydrd pajeroosse Jo UOTIBTTEYSUT
‘quemdInbs uorjeJIaFTJIIOd PAJETaJ JO UOTIBITEISUT pue aseyoand {uoTooo-aud ® JO UOT3eRTEBISUT pue aseyouand {axeuaq
Jossaadwoo uoauj Y3IM Jopuedxa-oquny B JO UOT3BITEISUT pue aseyouand :s9pNTOUT NJOM Y] *(G) BuTplIng yoJeasay

autdug aYyj3 UT 2Z-MD PUE y-g-M ‘g-M ‘L~M STT9) 369] J0J We3s4s JUTe pajeJsadrujad © aptaoad TTIM 308foud sTY]

‘xo1dmoo gyg ay3 3e Burdyd uare proo Burysixd ojut padrd oq TTIM JTe
pajedadtagjod 9yl ‘6 BUTPTING O3 UOTJTPPE UB UT pajedol aq [TIM jusmdinbe sTy] *Jspuedxsoquni ayj JoJ J81000-8ud
e SB §70B UJN} UT UYOTYM welsAs UOTIRJSBTJJOJ UOAJJ B SIATJIP UYOTUM Jgdpuedxsoquny e Suisn paysfrdwoooe aq TTIM
FuiToo0 JTE BYY .Aoosmnv moosu Jo aunjqeuadwsy e 03 ‘(sousydsomie Lg'L) sJnssauad eysd Gz 3B (098/3% )Z) puooss

Jad spunod o9 Jo A31oeded MOTJ ® Y3TM XxaT1dmod gyd 8yl 03 psdnpoJjutad aq TTIM £9T111qeded JT® pajeasBTJIaY

"NOTYI TSI ToEIouT

‘mweJaBodd £JsA009Y TTeIS SoTweRUApOJDY Apeaqsup
ayy ur pesodoud sJe 38Y3 AJ9A008J pUB UOTJBFITUT [TE3IS UO SUOTIeBTIS3AUT Tejusmepuny TejusmyJgadxs ayj JTWYTT
pue joedmy AT3094Ip TTTM xoTdwoo €z BUTPTTNG-gHF U3 OJUT JTB UOTIBJSBIJISJ JO UOTIONPOJIUTaJ 8yj Ut Aesp y

SXVTET 30 IOVART

*§9TpPN9s YBTTSJ 9pNITATE JOISNQWOD TEBJUSWEPUNJ WOJJ PUB S3IpNJs ddouemdojuad asunjesadmsl-apnifiTe
pejeTnuis sutdus jJedodie TTews pasodouad wouaJ 3sTxe Aem gyy UT JTB PIIRJISBTIJEJ JOJ £pasu Ofjeuwesdouad TeUOTITPPY

*UOT9BmJIOJUT
papasu Jo UOT3ISInboe syj s3TWIT pojeuousd Fureq STIAST SSoJ3S UITY ATowWeJqx® oyj ‘sased 8say3 JO yjoq ul

*Burperq ay3 uo pesodut Bureq speol oTweuLpoase BuiBueyo

A1prdea o3 enp Bulperq oY3 UT ST9AST Ssa43s JuljeudslTe YITy Arsmoulxe sajedausd yotym [Te3Is OTwWeudpouse
343498 JO UOoTFaJ ® UT pajedado ATTBUOTIUSUT ST aJBMpJey 3§99 Furjelod ayj ‘sjuswridadxa 8sayj JO 30Npuod ayj
u] ‘*suoTaeBTIS9AUT LJ9A0O8Y TTBIS dU3 UT 3sTxe swoTqoud Auewtud syj3 ‘yodessad sofmeudpodsy Apeajsuf ayj ul

‘gouemdojaad peoueape Jo sjusuodmoo 403 sjusmadinbag uBisep orweudpougse ayjz £q pesodwT UOTIRJINBTIUOD
aJeMpJey pue peads SAT3E]04 JO UOTJBUTQWOO 8Yj WOJJ sosTJe warqoud sy ‘Furddey souemdojuad 9qels Lpeajs ayj
Ul ‘yYoJBESSJ JO BIJE YOEBd JOJ QJUBJISJJTP 9JB SE9JJS PISBAJOUT 9Y3 JOJ SJ0JOBJ SATIESNED 9Y] ‘JTE pajedadrdjad
Jo esn 8y3 Y3TM 9TQBUTE3QO ST YOTUM aJempJaey TejusmtJgadxs Juyjeqod 8ayj U UOFIONpaJd SS3J36 Teaniondys Joj ST
quemaJnbed Luewtuad ay] ‘swedSouq soTweudpouay Apeesisuf pue Butddey souemuaojusd 93els Apeajs ayj Jo sjusmaJatnbadg

3DP

55



000°‘0L .
000°091
000° 042
000°0Lt
000°‘GLL
000°SLL

*q00foad syy3 9397dwod TTIM Gg6lL Xd J0J pajsenbaua Furpung oyl

*IIATFONY ST AITTINGD O SINAWININGIY DRIANNT 4 30 5 JunIfid

C.........‘....'......O.'.C..C......'.'....'O....'..O.'....Q..'.'.........'O...O‘Hmpoa

000°0tL.
000°091
000042
000°‘0LY
000°GLL
000°GLL

000°091

1860
Jrun

-— e — = - —

TIrIueny

- - '0...OQ......'."O..O..O."Am.ﬂn.ﬂmmmou uOGv Lm”.ﬁwnm P:OAHHN&
WJ ooooooo.ooo..o-.oooooooooo.'oooooooooooooo.COHQMMHmDﬂﬁH
WJ o-ooooooooooo'oooﬁootoooo-oocoo.ooooo&ﬂ@ﬁ&ﬂ@&ﬁ Oﬂ#m:OO<
WJ o.ooooo'o-oco-.o'ooooocoooooooooo-oo'oooo.oooooﬂHO&QCOU
WJ o'o.oooooo.ooocooo.oooooooo.o.ooo.oooooocoooooooowﬂﬁﬂﬂm
<m oooooocoooooooo-.oooncoooooo..ooﬁcwsﬁﬁzom COﬂ&ML@WHLMON
<m ooooooooooooooo.o.oo.oooooooooc&OﬂmOLQEOOILOUCNQNOODhﬁh
— coooooo.oooo.oooooooocooooooooooooooooooo.ooocooQQ@EQHﬂUm
md ooooogoooooooooooooo.oooooooocooooo-..HNLﬂ#OﬁLQW WCﬂUHﬁﬁm
- onoco.ooo-oooooooooooooooooo‘..ooooooooooCOﬂ&ﬂﬂHﬂUOQ UENJ

Jo atup

*1g61 ‘Jequedaq Jo ojewy3se Ten3deoucd 9snMoOY-ut Ue U0 paseq ST SJBWTISS 3800 q09fouad ayg

THIVATISE IS00 IJErodd

30P

56




*98NOY~UT J8qUa) yYoJdesssy sTMa Lq paysTTdwoooe aq TITM
UOTONJEUOD BUuTunp padinbed s8o7aaes Futdaesutdus pue uojjosdsurl 11V *quasmdynbs pue Bujdyd Jo uofjeTTEISUT OYq
pue juswdynbe jo eseyouand ayj Joj papueMme 8q TITM £30BJI3U0D 8jeJEdSdS 'UOTIBTTBISUT PUEB UOT3BOTJIQERJ J4OJ UBTsop
TeuiJ op pue ‘safpnis Tefoeds essyj wmuojuad 03 WJTJ F/Y U YJTM 3OBJIQUOD TITM YSYN ‘E9pnis 1eloeds aajnbeud
TI1TM jey) seaue LJTIULPT TTIM HAd SUL ‘wJTJ H/Y ue £q paaedsad aq [TIM (3Jodey ButussutBug Laeutwyiiouad) yad v

SINEWHSTTINGIOY 30 J0W
NOILVAILOV/NOIIONYLISNOD —=m==m== NDISHA — —— — XaNiS TeTeTeT eyegrd

NOILVAILOV

-me-f-- NOILONYISNOD ® NDISEA
— — e SATANLS ¥ °¥'F’'d |
wleflelvnlelelrnleleltin]electrin|€|le|t :
61 9961 Gg6L hg61L €961 aoI¥3d FWIL/SINIAE ,
¥Y3X ¥YANZTVO m

cigialeciiioiy

meJfelq wolsdg UOTIBUSBTJUIOY - £ IJnBTJ

ueTd 937S - 2 8Jn3Td
ueld UOT3EO0T =~ | SJNBFTJ

30P

57



€030 E£1SL WHOd YSYN

H T

| o 061" 086°2: T €90 | _ 887°€  A10 |

.................... } ST NUUUUUUUUN SRS ST SRR SRR SO SRRy RRFEISYRRE JPCRESTTITE SEITIE IO Lhbt et blt SEbAbL bt S Ay erezeen p— .
1 ARG T £90° CUEEEE _ — “A V0L
.
I
| : |
| | | |
m . | |
i 061" 086°2|0LL"§ worzeifeasut |- |
pue uotjedtdqed | |
!

T T 061" 06L° - uBisaq (eutd - €

p |

| ]
690" |990° saLpnis etoads | g
|
€90 |€90° 43d | L
|
A0 180 A0 180 A0 180 A0 180 A0 180 A0 180 A0 180 A0 780 - "_
.; ‘:w U .ﬂu ,0 .D .ﬂ M A
oA A3 A4 9g A Gg A3 yg A | g8 A oras AR z ;m
000°0LL°¢€$ 000°061$ (G) 943 ‘wPISAS ALy pajeJablujay 404 UOLIEILILPON G 1dvd .
1S0O2 'HISNOD "1S83 NOIS3Q 30 iS00 "183 37411 LD3r0Wd |
G861l €861 ISV0 Jo3u9) o4easay SiMaT |

HV3IA 139AaN8 Q350d40ud HVY3A TVOSId 3014340 WvHOO0ud NOILVYIIVYLSNI

<Uu|_mw 861 v [ "AON , (352242} UO SUOLIIUISU] 23S)
JTNA3IHIS TVIONVYNIS LO3F0Hd S3ILITIOVA
"ON NOILVYDI41LN3Al 31va NOILVHISININAY 30V dS ANV SOILNVYNOUAVY TVNOILVYN

e

3DP

58




L 34N9I4
NY1d NOILlvd01

21 HIAVW B3 SAN

T | r | ! | H i 9 | 3 T 3

AUOQHY TYNOILYNSILNE SNDIJOH ONYI13A3D

J3INID HOAVISIY SIAIT

NOILYHLSININGY 30VdE ONY SDILNYNOHIY TVNOILVN

| ¥ | r 1 1 | H ] [ 1 P 1 3

NOILYJ01 & Lldvd

EJ q

43 ‘W3LSAS ¥IV QILYYIDIYATY Y04 NOILYIIAIGOW
SILYWILST 400 G861 Ad
43LINID HOYY3ISIY SIMIT

30P

59



W0- . tea2€/t s
H3 9" 0 H

‘14 ‘0SS V3V ( )

¢ 3NII4
Nv1d 31IS

ONIQTING NOILVIIONN43Y

92001-02 'ON '9mMq 'J3¥
NY1d 40013 LS¥l4

2 ‘ON ¥3IGWYM) LS3L d3IMOd IDV4S

|

¥
L G-t AU

_
[0l clg®

J»T 3w o) ©
T mxz:. D a9 T
omd_
)
@ o007wsc 073 t04

INIdld

NOLLVY 914334 d40- 9ININI«O

H mw (699" 01

1. C ¥YIIHILIMS T¥I14L0313

[eoo]

E&@&&&@;;u

P _ (se2) .AWHHHHU m
O WOOH 104INOY O
L i ol Al S A
0]

ANINDINDI NOILYVHIADIHIIY

M3IN 40 NOILVYDO

96 J9v

Zy "ON J¥NLIONYLS
3 NOollvisgns

1

SESESN——— Y
//
//’.-' g
ayd
s
W
O
|
|
|

(9) 943 “WILSAS YIY G3LVY3OIY4IY Y04 NOILYII4IAOW
SILVWILSI 400 G861 Ad
43IN3D HOYVIS3IY SIMIT

i
1l||-\\ 21 “ON 3INOALINGLS
¥3IMOL INIT00D

HW

3DP

60




€ uN91d
WYHOVIQ WILSAS NOILVYIOIY4Y

I IFIINE o 2 B%M\Q N\&%Q\ W\BMHWN\\\\\QQ \<B.Wm\\u\

S/ O9

YLD SmLD

el

/s O/
FoOL -
LNO Y

X

w0m2u§>m0 GLEL
IH o0z/ 99N
N i Y
yér =1
Nowa
| ovInd L=y | A
¥3700) -5 o7
O/5d S &
=,0/ 01519y o 0|.\\mkoww
Srvoy SLh \<\ Q\Q
. INNG
1

(G) 843 ‘WILSAS YIV QILVHIDIYAIY ¥04 NOILYIIJIGOW

SILYWILS3 407 G861 Ad
43IN3ID HOYY3IS3IY SIMIN

i

3DP

61




vgg €98 OdO ‘g3sn 38 AVIN NOILIG3 SNOIA3Yd 6L AON 60SL WHOS4 VSVYN o
¢ (0):X€ 2pOD ‘bH VSVN 0} Adod puas(q)ic 1T "Ivd ‘1°0Z€L HHN 12d Pig JO UOIIBIYNION (e) AVNOILVYHIJO nmw
'SNOILVYINGILS LO370ud Q3adyIND3Y
A8 98-9 8
Jiva 37411 ANV 3HNALVYNODIS A a3A0HddY » 1d4NoS NOILONYLS W
g  PNEE .mw G8-1 auvmY ‘NOD c
1vag 37LIL ANY 3HALYNOIS "NOD X8| 10 m "
A8 mvw ¥8-9 7dW0D £
31va o — mv._..f»un_.zﬁ\wmnhqzvﬁw 3ON3HHNONOD| = $8-1 Tavis | V2 w
\N&\\\\ w/ J0T39JdTT ATndg(] A — ‘A e £8-1 Tawod | NolIs3a |
3iva baagaul ) ‘W uyop anv 3ufLgNois daLtiwans £8-1 1HV LS
(p,3u02) j0 Bullsisuod ¢ suieubodd SO LWeuApoasy Apesajsufn syl -eIep SduewWU0j4dd pLieA aaLnboe 03 aunssaad yoeq pue Mol ybnouayl
40 abues SpLM B JBAO pue BwL} 40 poladd Buo| B J3AO quawL4adxa yo4easad ay3y Jo paads 39S UBALE e ulejuiew 03 A1LyLqe
3yl auilnbau sweaboud Burddep aouewaojadd d3e3S ApealS JUI4AUN) ‘w93 SAS Aousnbau4 d[qeldep dyl wody ddueuuosadd aaybry
a4Lnbau (yz-2€-60G-d0Ly) sweuaboud ydueasay o Lweukpoddy Apeaisun Auaulysewoqan) abued buol pue yd4edasady 40Ssaudwo)
pUR UR4 JUBUAND 4O SBALIOS[QO [BILUYDd} Byl “x3{dwod €2 BuLpiing - Bulpling yoJeasay auLbul ayy ut sbia 3s93 40ssaud
-W0d pue uej 404 SJ03ow padds apqetdeA 3bue| dALuap 03 aamod Aousnbauay ajqetden sapiaouad welsAS Aouanbauaq ajqeluaep ayl
("s1qeoridde j1 ‘payoeie paiep 199yg sisAjeuy 109forg  onewwerdold usssiojun,,) g%%«_lm
Q33N
A_umsc _.p:ouv i 1edwl [RIUAWUOLAUT D ”||IX|.II ASBAIOU]/RRNXXK' G {——  QUON'® SAupiqede) Aipoeg Sunsixy uo 1oedu]
uoLje(elsuL pue aseyddnd ¢8yeuq 40SSAUAWOD UOBAS Y] LM J9puedX3-0guny e 40,u0L}e||PISUL pue 3seydund :sIpniduL MAOM Byl
[(*soune £°1) ersd Gz 3e (23s/By [£2) 09S/SQL 09 03 S3IBA MO{Y 3® (Jo[G-) Jo0L- 0} Jie® apiaoad [ {im weysAs ayy - (g) *bplg
youeasay auLbul ayl uL Z-MJ pue y-g-M ‘8-M ‘/-M SLL3] 3sal 404 w33 sAs dte pageudbiajad e apiaoad || im 303foud styl o
g livd
‘WA3SAS |[043U0D MBU 3Y3 YILM ddBJud3ul 03 paLjlpow 3G || LM uoljejuawnalsul | sued
{042U09) ‘papLAoad 3G OS[® || LM S}uduodwod Aeabyd) LMs pue judwdinba |edL430913 plo 4edk Gg bBulbe jo quawdde|day °ZH °10
03 apnitubew jo 43puo ue Aq Adusnbauy indino walsAs ayl jo £oeandoe pue A3L]Lqe3s dAoadwl | [LM uOL3RZLUAIpOW SLY]
1S3 LA3p UJBPOW Y3 LM JudwdLNbd |043U0D DLUOJ}I3|S PI}ePINo 40 Juswade [dad 40y apiaoad [[LM 328f0ud Adudnbauy d[qelurp 3yl
("payoeie PaIBD Uy213)s pue paiep dn-a1um 103flo1g) zo_E_momMo\._.mMMMm
000°621 buL{9pop wd3sAS ontisixa| © 109004d G861 Ad 4400() Wd®H[] Q®Y []|308NO0S
QB LU LAY ads) ¥IHLO mm NOILYO14ILN3Al aqas | 9INOA
00070¢ § uotjebLisaAu] ss3ox3 01| €T UOL3RIL4LPOK "3t4) 3L3ISul (f)awoo
piatq HIJISNVHLE 3 1 AR | 3y Wedboddnoiivordiisnfly) 3+Y°
NOILVYAILOV a3svHOENd| TG 000°008° ¥$] wvioL :
ONIANN4 3HNLINA goli43 |
LNNONWY W34l LNNOWV walLl © 3LYWILS3 7
000°882$ 00t°€9% 3NoN[] (Uuuapl) S3A Y o 153r0ud |
Junowy) N9IS3Q (1unowy) 43d Q3ATOANI S1SOD a31v13y 000°0LL" € W7 SAS JALy pajedabialaoy - g FABd [ariniovd
(a1qpaado Xy puul A1190f ay3 axpw 03 paunbai inq J1DWNST ISOD 000°0€9°¢ ; wa3sAS fouanbadq aqeL4Rp - Y F4E( SEVNOIPEL
123f04g K110, panosddy Styp ur papnpout JON) ¥ 1vQ 1SOD A31VvI3H 1NNOWY {15177} SW3I L)
9 2861 €L "AON 1SY0/9491 () 993 ‘we1SAS ULy pajeJabluday pue (gg) DULM W
1S9M - gyY3 ‘wa3sAS Aousnbau4 3| qeluep JO UOLIBIL)LPOW ,
"ON NOISIA3YH 31va 391440 AVHOOHd/NOILYTTIVLSNI 371114 123r04dd
¥337148 sy s
uswnoo(q 1o9lold jeug - 198foid Ayjoe o M1
oN TOHANGD } @ 109lo1d Jeug - 108loid Ajioe VSUN

i




*S9LPNS 9pNn3 13| 403SNQUOD |eIUSWepPUNs pue S3LPNIS ddueuMOjuad aunjedadwsl-spnitile pajelnuis auLbud 3jeddute ||ews
pasodoad 404 pajedLdoljue d4e e pajeudbiaidd 40} Spadu dijeunedbodd |euollLppy *soLweulpoudy Apeairsun pue buiddey
3JURUMOJUDd 910}S APED3S 4O SBAJR 8Yy3 Ul N0 PaLJued 3q SJUBWLAddXd Jey3 duinbas swsysAs uorsindoad aurquny seb
paJuRApE UL S40SSaAdWOd pue sues 3yl 40 A3L[LgeL]dJ pue SIDUBUS| 03 UOLILOYSLP ‘abued Buijedado <AouatdLyyd ay3l aAouadut
03 S$340413 24NNy pue JuaLun) °3sixd A|3uasauad Jou op Yoitym xajdwo) gy3 BY3 ul SIJLAUBS S3LIL[LORY JO ouewuojuad
sauLnbad yodeasau drweukposae Apesisun Ausuiyoewoquny Joy ue|d abues buo| sys pue 22-$0-S0S dOLY 43pun pa3dnpuod buraq
YOJeasad 40SSaUdWOd pue Uey JUBLUND 4O SBALII3[QO Byl ‘sweaboud sotweukpodsy Apeaisun pue purddel aoueumojuaad 31e3s
Apeal§ a9yl 40 SjuswRALNbaL 3y3 Y3 LM pajerdosse sL x3[dwo) gy ay3 03 A3ijrqeded Jie pajeusbiuyad apLAoud 03 paau ayl

8 ldvd

7 *we3sAs ayz 404 A3LiLqelids 4d3eaub spiaouad [[IM sjusuodwod Jeabysyims pue juaudinba jo juswede|day ‘wa3sAs ayl xel
| 434N} [ LM 81-3) PuUB-g-M *|-M SLL3D 1S9} UL SA0I0U BALUP MBU JNO4 O uoL}Lppe pauueid 8yl -2-M pue (Jossauduo)
abe3s albuls) g8-M ©(4u0ssaadwo) a6e3S-LI|LNW) L-M 3dde waISAS Aduanbau4 d(qeluaeA ayj pursn Ajjuaadnd s{ |92 1S3 gY3

‘ubLSap pasueApe JO SjuduOdwod JULYORWOQUN3 JO UOLIN|OA dY3 d3eUd|3dJe || LM sweuaboud 3sayy

Ul paziL[LlIn Swa3sSAS uoLLSitnbde eIEp pue UOLIRIUBWNAISUL ULBPO ‘WRYSAS Aduanbauag d|qelJep 8y3 uo Sjuswad Lthbau
[043u0D paads jusabuiuls ssodwl OS[e [|IM SUOL3eHLISBAUI SUOLJRUqLA PIDU04 pue “ud}INni4 Jiueudpousdy <AuaA009Y |]e3s
Y 1idvd

panutjuod - G3AN 40 SIsva

*309foud s1y3 03 9|qed}|dde J0u S papuaue Se Qpll 43P40 dALINIAXJ AQ pauinbaua u433|8ys 3nofle4 -31dafoud sty3 o3
| afqest|dde jou ade p/E| 40 Sjuswpuduwy 3oy paeddays-ydiopuey 086l Llady paiep Juswnd0Q SI24N0SIY [RIUBWUOLLAUT By} pue
9437 404 1//52/8 paAcJdde juswsjel§ 3oedw] |RIUSWUOLLAUT |RUOLINYLISUI 3Y3 AQ pauaA0d ade 303foud sy} jo sjoadse ||y

*JUBWIRALT J1ISNOJR pue uoijedtjlpow BuLp|Lng Auessadau $S|0AIUOD pue
furdid psjerdosse 40 uotlejle3sul $juawdinba uorjeuablasdda pajelad jo uoljelleisul pue aseydund ¢ua|005-3ud e jo
8 1dvd

panuULIu0d - NOILdI¥JS30/3d0JS

(5) a3 ‘we3sAS 4y pajesablujay pue
(£2) BulM 3SoM - g¥3 ‘wd3sSAS Aouanbadyq aj{qetuep jO UOLIEIL}LPOY

¥33148

30P

63



Facility Project Cost

iy s Al Estimate
INSTALLATION/PROGRAM OFFICE DATE
LeRC/0AST Nov. 1, 1982
PROJECT TITLE DART A SUBMISSION/REVISION
—_— C
Modification of Variable Frequency System, PROJECT CODE
ERB - West Wing (23) . 85LCCA
BASIS OF COST ESTIMATE . PROJECT NO,
Preliminary Engineering Report, July 1982
1. SUMMARY OF.COST ESTIMATE
DESCRIPTION AMC:_UNT PE Rg_ENT

1. ENGINEERING ESTIMATE $1,140,000
2. COST ADJUSTMENT (Enter percentage of item 1a to right in col. 2b) 342,000 30%
3. SUBTOTAL (1+2) $] ,482,000
4. CONTINGENCIES (Enter percentage of item 3 to right in col. 4b) 148,000 10%
5. SUPERVISION, INSPECTION AND ENGINEERING SERVICES (Enter percentage of items

3a and 4a to right in col. 5b)
6. OTHER BURDEN COSTS
7. TOTAL BUDGET ESTIMATE (3+4+5+6) $] ,630,000
8. IDENTIFICATION OF COST ADJUSTMENT (/tem 2, above) AND OTHER BURDEN COSTS (/tem 6, above)

Escalation @ 9%/year to midpoint of construction (7/82 to 7/85) (1.09) 3. 1.30

il. PLANNJNG AND DESIGN
STATUS
DESCRIPTION NEEDED IN-WORK COMPLETE 'N‘”gé’s'sl cosT
.. b. C. d. e.

1. PRELIMINARY ENGINEERING REPORT X In-house 0
2. SPECIAL STUDIES (Specify) Fje]d Investigation X A-E $ 30,000

Control System Modeling X A-E 60,000
3. FINAL DESIGN X A-E 97.800

3

4. SUPERVISION AND ADMINISTRATION OF

DESIGN SERVICES
5. TOTAL PLANNING AND DESIGN COST ’ $-l 87 .800

S

HI. RELATED COST DATA (Not included in this Approved Facility
Cost Estimate but required to make the facility initially operabie)

1. RELATED COSTS INVOLVED

K] a. YES (Identify in iterns 2 through 10) O b. NONE

2. PER (Amount)

3. DESIGN (Amount}

$97,800

ITEM AMOUNT

ITEM

AMOUNT

4. TO BE PURCHASED

8. ACTIVATION

OTHER
E’EIEJLI:JEBT 5. TRANSFER TO EXCESS 9. OTHER REAL ESTATE
10. OTHER (Specify)
6. EXIS G .
TIN Control System Modeling $60,000
7. FUTURE FUNDING Field Investigation 30,000
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INSTALLATION/PROGRAM OFFICE

LeRC/0AST

PROJECT CODE

85LCCA

DATE

Nov. 1, 1982

V. FACILITY PROJECT COST ESTIMATE

DESCRIPTION

PART A

UNIT OF
MEASURE

(3}

UNIT COST

TOTAL COST

IOUANTITY
ENGNG BUDGET
(2) (&) @)

ENGNG BUDGET
(5) (8)

1. INTEREST IN REAL ESTATE

2. SITE DE-

VELOPMENT
& UTILITIES
OUTSIDE &
FOOT LINE

{Summary)

Master Control & Paralleling Pnl. Mofis

1 64,000

64,000 92,000

Converter Control Panel Mods

80,500

805,000 {1,152,000

Field Control Panel Mods

13,000

1w |w

39,000 54,000

Installation

LS

1 232,000

232,000 332,000

3. BUILDING/STRUCTURE WITHIN'6 FOOT LINE (Summery)

4. OTHER

COLLATERAL
EQUIPMENT
NOT INCLUDED

IN 3, ABOVE
(Summary)

6. SPECIAL
FEATURES
{Summary)

6. SOURCE OF COST DATA
Preliminary Engineering Report, 7/82

1. foTtaLs ’

$1,140,000{$1,630,000

V. RELATED ITEMS/ACTIONS (Explain as approprists. Use extrs sheets, as necessary, for this block and asbove)
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Facility Project Cost
Syl - Agh Estimate
INSTALLATION/PROGRAM OFFICE ’ [ DATE
LeRC/0OAST ! Nov. 1, ]982
PROJECT TITLE SUBMISSION/RE VISION
PART B C
Modification for Refrigerated Air System, PROJECT CODE
ERB (5) 85L.CCA
BASIS OF COST ESTIMATE PROJECT NO.
In-house Conceptual Estimate (6/82)
1. SUMMARY OF.COST ESTIMATE
DESCRIPTION AM":f"NT PER‘:_ENT
1. ENGINEERING ESTIMATE $2,070,000
2. COST ADJUSTMENT (Enter percentage of item 1a to right in col. 2b) 621 . 000 30%
v +
3, SUBTOTAL. (1+2) $2 ,691,000
4. CONTINGENCIES (Enter percentage of Item 3 to right in col. 4b) 269.000 10%
3
5. SUPERVISION, INSPECTION AND ENGINEERING SERVICES (Enter percentage of item. .

3a and 4a to right in col. 5b) ‘ 210,000 8%
6. OTHER BURDEN COSTS
7. TOTAL BUDGET ESTIMATE (3+4+ 5+ 6) $3 , 170 ,000
8. IDENTIFICATION OF COST ADJUSTMENT (/temn 2, above) AND OTHER BURDEN COSTS (/tem 6, above) 3.0
Escalation @ 9%/year to midpoint of construction (6/82 to 6/85) (1.09)" " = 1.30

11. PLANNING AND DESIGN
STATUS
DESCRIPTION NEEDED IN-WORK COMPLETE 'N‘”gé’ssl cosT
a. b. c. d. o,
1. PRELIMINARY ENGINEERING REPORT X A-E $ 63,400
2. SPECIAL STUDIES (Specify)

Study of Design Criteria X A-E 65,000
3. FINAL DESIGN X A-E 190,200
4. SUPERVISION AND ADMINISTRATION OF

DESIGN SERVICES
5. TOTAL PLANNING AND DESIGN COST ’ $3'| 8 ’600

1Il. RELATED COST DATA (Not Included in this Approved Facility
Cost Estimate but required to make the facility initially operable)
1. RELATED COSTS INVOLVED 2. PER {Amount) 3. DESIGN (Amount)
X a. YES (/dentify in items 2 through 10) O b. NONE $63,400 ,200
ITEM AMOUNT ITEM AMOUNT
4. TO BE PURCHASED 8. ACTIVATION
OTHER
E?)%J'T;’A.IJI'EST 5. TRANSFER TO EXCESS 9. OTHER REAL ESTATE
10. OTHER (Speci
6. EXISTING ° (Specify)
Study of Design Criteria $65,000
7. FUTURE FUNDING

NASA FORM 1510 MAY 80 PREVIOUS EDITIONS ARE OBSOLETE.
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INSTALLATION/PROGRAM OFFICE PROJECT CODE DATE
LeRC/QAST 85LCCA Nov. 1, 1982
IV. FACILITY PROJECT COST ESTIMATE
UNIT OF UNIT COST TOTAL COST
PART B DESCRIPTION MEASURE [QUANTITY ENGNG BUDGET ENGNG BUDGET
Lo L - n 2 [*) (@ (5) ()
1. INTEREST IN HEA; ESTATE
2. SITE DE-
VELOPMENT
& UTILITIES
OUTSIDE 6
FOQOT LINE
Summary)
Equipment Installation LS 1 470,000 470,000 710,000
Piping & Insulation LS 1 310,000 310,000 470,000
g Controls LS 1 150,000 150,000 240,000
3
f Building Mod. LS 1 100,000 100,000 160,000
3 :
g Acoustic Treatment LS 1 100,000 100,000 160,000
o]
z
I
[
3
T
2
13
x
8
1]
z
S
2
4. OTHER Turboexpander - Compressor LS 1 470,000 470,000 715,000
COLLATERAL
EQUIPMENT
noT incLupep| Precooler LS 1 155,000 155,000 240,000
IN 3, ABOVE T
{Summery) . .
Accessory Refrig. Equip. LS 1 315,000 315,000 475,000
5. SPECIAL
FEATURES
{Summary)
6. SOURCE OF COST DATA 'fOTA < ’
In-house Conceptual Estimate, (6/82) 7 L $2,070,000 [$3,170,000
V. RELATED {TEMB/ACTIONS (Explain ss sppropriew. Use extrs sheets, as necessary, for this block and sbove)
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LEWIS RESEARCH CENTER
FY 1985 CoF ESTIMATES

MODIFICATION OF THE PROPULSION SYSTEMS LABORATORY (PSL), ENGINE TEST BUILDING (125)

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PROJECT LOCATION

o187

REVISID MARCH 1982
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LOCATION PLAN

FIGURE 1
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NNASA

Natioral Aesonautics and
Space Adminstrahon

Facility Project Cost

Estimate

INSTALLATION/PROGRAM OFFICE

LeRC/0OAST

l DATE

Nov. 1, 1982

PROJECT TITLE

Modification of the Propulsion Systems Laboratory (PSL),

Engine Test Building (125)

SUBMISSION/REVISION

A

PROJECT CODE

85LCDA

BASIS OF COST ESTIMATE

In-house and vendors cost estimates (9/82)

PROJECT NO,

I. SUMMARY OF.COST ESTIMATE

DESCRIPTION AM‘:?NT PER‘;_ENT
1. ENGINEERING ESTIMATE $1,200,000
2. COST ADJUSTMENT (Enter percentage of item 1a to right in col. 2b) 400 ,000 30 . 4%
3. SUBTOTAL (1+2)
$1,600,000
4. CONTINGENCIES (Enter percentage of item 3 to right in col. 4b) 165.000 104
£y el
5. SUPERVISION, INSPECTION AND ENGINEERING SERVICES (Enter percentage of items
3a and 4a to right in col. 5b) (onstructon Management 135,000 8%
6. OTHER BURDEN COSTS
7. TOTAL BUDGET ESTIMATE (3+4+5+6)
$1,900,000
8. IDENTIFICATION OF COST ADJUSTMENT f/tem 2, sbove) AND OTHER BURDEN COSTS (/tem 6, above)
. . . . 3.
Cost escalation @ 9%/year from 9/82 to midpoint of construction 10/85 (1.09) 08 .4, 304
Il. PLANNING AND DESIGN
STATUS
DESCRIPTION NEEDED IN-WORK COMPLETE '”'“gé’SE’ cosT
8. b. c. d. e.
. PRELIM Y EE
1. PRELIMINARY ENGINEERING REPORT X A-E $ 38,000
2. SPECIAL STUDIES (Specify)
Field Investigation X A-E 38,000
3. FINAL DESIGN
X A-E 114,000
4. SUPERVISION AND ADMINISTRATION OF
DESIGN SERVICES
5. TOTAL PLANNING AND DESIGN COST }
$190,000

11t. RELATED COST DATA (Not included in this Approved Facility
Cost Estimate but required to make the facility initially operable)

1. RELATED COSTS INVOLVED

2. PER [Amount)

3. DESIGN {Amount)

O a. YES (/dentify in items 2 through 10) O b. NONE $38,000 $114,000
ITEM AMOUNT ITEM AMOUNT
4. TO BE PURCHASED 8. ACTIVATION
OTHER
E%%';{,\JSBT 5. TRANSFER TO EXCESS 9. OTHER REAL ESTATE
10. OTHER (Specify)
6. EXISTING o (Specify.
Field Investigation $38,000
7. FUTURE FUNDING
NASA FORM 1510 MAY 80 PREVIOUS EDITIONS ARE OBSOLETE.
PAGE 1 OF 2 PAGES
82 4DP




INSTALLATION/PROGRAM OFFICE

LeRC/0AST

PROJECT CODE

85LCDA

DATE

Nov. 1, 1982

V. FACILITY PROJECT COST ESTIMATE

UNIT OF
MEASURE

(§)]

DESCRIPTION

UNIT COST

TOTAL COST

QUANTITY
ENGNG

(2) )

BUDGET
(4)

ENGNG
(5)

BUDGET
(6)

1. INTEREST IN REAL ESTATE

2. SITE DE-
VELOPMENT

& UTILITIES
OUTSIDE 5
FOOT LINE

{Summeary)

Variable Area Exhaust Collector

DemoTition - existing collector &
assoc. cooling piping

LS

1 40,000

40,000

63,000

New - fixed support spool, two
removable tapered plugs & matching

LS

1 525,000

525,000

831,000

forward spools, support structure

New - plug translating mechanism,
remote hydraulic servo-control sys

L

. LS

1 175,000

175,000

277,000

New - exhaust viewing system, with
a remote TV system and a GN,

LS

1 60,000

60,000

95,000

purging system

Sea Level Test Modification

Pressure relief vent assemblies
including safety shields; relief

LS

1 210.000

210,000

333,000

panels in building wall

By-pass valves (2 ft, 4 ft)
installed in existing lines: hook-

LS

1 120,000

120,000

190,000

3. BUILDING/STRUCTURE WITHIN 5 FOOT LINE (Summary]

up to existing controls

hatches

Quick access manways in existing
(2) LS

1 70,000

70,000

111,000

6. SOURCE OF COST DATA .
In-house & vendors cost estimates (9/82)

7.

TOTALS ’

$1,200,000

$1,900,000

V. RELATED ITEMS/ACTIONS /Explain as appropriate. Use extra sheets, as necessary, for this block and above)

NASA FORM 1510 MAY 80 PREVIOUS EDITIONS ARE OBSOLETE.

PAGE 2 OF 2 PAGES
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